Abstract. Both the R6ntgen X-Ray Satellite (ROSAT) and the Extreme Ultraviolet Explorer (EUVE) have detected soft X-ray emission from comet C/Hyakutake 1996 B2. This emission varied by a factor of about 2 over a few hours and by a factor of 4 from day to day. One explanation for the excitation of cometary X rays is the charge transfer mechanism suggested by Cravens. This process involves charge exchange collisions between highly charged heavy ions in the solar wind and neutral gas in the cometary coma. Oxygen ion fluxes observed by the Charge, Element, and Isotope Analysis System (CELIAS) Mass Time-of-Flight (MTOF) instrument on the SOHO spacecraft and proton fluxes measured by near-Earth spacecraft are mapped to the location of the comet to demonstrate that the comet X-ray variability can be explained on the basis of variability in the solar wind. There is a good correlation between cometary X-ray emission and oxygen ion fluxes and a poorer correlation with proton flux. The correlation between the solar wind oxygen flux and cometary X rays degrades with increasing latitudinal separation of SOHO from the comet. Cometary X-ray emission is not sensitive to variations in solar X-ray fluxes and is unlikely to be caused by crossing of the heliospheric current sheet. The charge transfer mechanism appears to be supported by all the data examined to date. Cometary X rays have some shortcomings as remote sensors of the solar wind, however, because of variations in cometary gas production rates and in the charge states and abundances of heavy solar wind ions.
Introduction
The emission of soft X rays by active comets is now well established [Lisse et al., 1996 [Lisse et al., , 1999b ]. However, it should be noted that, unlike most of the other proposed mechanisms, the charge transfer mechanism predicts a line spectrum, but the energy resolution of X-ray telescopes used to date to study comets is insufficient to distinguish between line and Bremsstrahlung spectra. [1999c] for summaries of the different models. Further discriminators are therefore required. A feature of comet X-ray emission that has not yet been shown to be consistent with the charge transfer mechanism is its temporal variation. For example, the soft X-ray emission from comet Hyakutake varied by a factor of about 2 over a few hours and by a factor of •-4 over about a day [Lisse et al., 1996] . In this paper we compare the temporal variability of cometary X-ray emission to the variability of the solar wind. We also briefly consider fluorescence of solar X rays by the cometary coma and crossing of the heliospheric current sheet as possible sources of cometaw X rays. Finally, we comment on the suggested use of comet X rays for remote sensing of the solar wind.
Correlations of Cometary X Rays and Solar

Wind Fluxes
Lisse et al. [1996] reported detection of soft X rays from comet Hyakutake on March 26-28, 1996, by the wide-field camera (WFC)and the high-resolution imager (HRI) on the R6ntgen X-Ray Satellite (ROSAT). The energy ranges of the photon detectors used in the present study are given in Table  1 To compare the solar wind and cometary data, we must extrapolate or map the data acquired near Earth to the position and time of the comet observations. Most significant structure in the solar wind originates at the Sun and is to a large extent frozen into the solar wind moving radially outward at the solar wind speed. Quasi-stationary solar wind structures, but not fluid parcels, also corotate with the Sun. The solar wind conditions at the comet at a given time can be estimated by using solar wind parameters measured near Earth and introducing a time shift which includes both a radial and a corotational component. We cannot account for and therefore must neglect any latitudinal structure that might be present in the solar wind. 
Discussion and Conclusions
In section 2 we showed a close correlation between X-ray emission from comet Hyakutake and the flux of solar wind oxy- In this work we found no evidence for a correlation of cometary X rays with solar X rays, so reflection from or fluorescence by the material in the comet's coma is apparently unimportant. We also found no conclusive evidence for the excitation of cometary X rays by crossing of the heliospheric current sheet, although we cannot rule out such a possibility. In several ways our study of comet Hyakutake parallels a study of comet Encke by Lisse et al. [1999b] . Like comet Hyakutake, comet Encke exhibited both slow, day-to-day variations in its X-ray emission and an impulsive burst of-3 hours duration with a factor of 3 increase in X-ray count rate on July 7, 1997. The cometary X-ray emission did not correlate with solar X-ray emission and was positively correlated in time with an increase in the proton flux of the solar wind, again supporting the charge transfer model.
With an argument similar to that used in section 3 for comet Hyakutake, we can conclude that the X-ray outburst of comet Encke on July 7, 1997 [Lisse et al., 1999b] was almost certainly not caused by interaction with the HCS. In that case the HCS passed from south to north of Earth a few hours before the start of the X-ray outburst when comet Encke was ---10 ø south of the Earth. The geometry thus implies that at the time of the Encke X-ray outburst, the HCS was north of the Earth, which in turn was --10 ø north of the comet; thus no interaction would be expected.
We conclude that the charge transfer mechanism appears to be supported by all the data examined to date. Cometary X rays may have some shortcomings as remote sensors of the bulk properties of the solar wind, however, because of variations in the charge states and abundances of heavy solar wind ions.
